l causing a ^SSSSS^^^ 
output voltage drops the current ^ t 
drops fractionally. The result is **«^f^ % 

of output- This foldback effect reduces power dissipa 
tion in the controL device, which lets you use simple 

heat sinking. • - ' ., . 

When operating from a 6V raw supply, the rail-to- 
rail output drive from IC 1B can produce the full ^gate- 
source voltage and fully enhance (turn on) the PMOS 
transistor. The dropout voltage is 0.2V at 500 mA and 
0.6V at XA. 

4- to 20-mA loop circuits 

Amplifiers whose outputs swing close to the nega- 
tive rail enhance and simplify the design of 4- to 20-mA 
loop transmitters. Amplifiers that can't swing close to 
this rail have saturation-voltage limits that reduce the 
accuracy of the amp's zero-scale signal range. The out- 
put—and many times the input— of an amplifier often 
operates at or near the negative rail, yet the amplifier 
must remain linear. A case in point is the circuit in Fig 
5. a loop-powered strain-gauge sensor. The amplified 
50-mV full-scale (FS) bridge output is calibrated for a 
4- to 20-mA transmitter output. 

IC, linearly amplifies the bridge signal by a gain of 
about 40. output range includes the negative 

rail, so the IC can amplify a 0- to 50-mV bridge sig- 
nal to to 2.008V referred to the loop's common bus 


(pin , one,. Stf25KS5i32- 

mination, R L0AD - w»nrW IC 's output will be 

With no output from the bridge, R*, b v 
witn no u v curT ent flows through R ; or K, 

at the negative ral. ™J*™ ffi servos the 

into the summing point of IC, because »a ■ 
summing point to the negative-nu p^U For *■ 
zero-scale signal condition, R s (4-mA NULL) cali- 
brates the loop for a 4-mA output current or for 0.4V 
across R Because no current flows through R t in 
this zero^cale condition, R, has no effect on nulling, 
which ensures that the NULL and SPAN trims don t 
interact. 

R, and R 4 effectively appear across the 5V reference 
output, so the current the reference injects into the 
loop is constant. The loop's output summing resistors, 
R 5 and R„, scale the current. The expression for this 
current is 


5 V )(lr — A) 

R, + R, R, 


where 5V represents IC 3 's reference voltage. 

When the bridge output is 50 mV FS. IC, amplifies 
the output to the 2.008V FS level and supplies signal 
current to IC„'s summing point. Like the reference 
current through R, and R 4 , the loop scales up the sig- 
nal current in R. and R 2 . The current appears 
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NOTESr 

1 " !£2£ SS OTHERWISE SPECIFIED, ALL RESISTORS I % OR SETTER 
2. POTENTIOMETER TEMPERATURE COEFFICIENT <SO PPI^C. 



S^^gt^ fe^ l "I "" ,h t d " i9n ° f 4 " ,0 , 20 ' mA curTent H»-»cli as this dm*, wtttfettn noninrerodive trims- 
Secause the amplifiers can swing dose to the negative ,„j| cn( j a « Ufate iy amp |jf y rero - sta | e signals. 


; amptitiers can swing 
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